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RESEARCH MEMORANDUM

DATA FROM LARGE-SCALE LOW-SPFEED TESTS OF ATRPLANE
CONFIGURATIONS WITH A THIN 45° SWEPT WING
INCORPORATING SEVERAL LEADING-EDGE
CONTOUR MODIFICATIONS

By William T. Evans
SUMMARY

Force tests have been made of airplane configurations with a thin
swept wing incorporating several wing-contour modifications forwerd of
maximum thickness. Both longitudingl and lateral characteristics are
presented. The basic wing had an aspect ratio of 3, a taper ratio
of O.4k, a leading-edge sweep of 45°, and an NACA 6LAOCO6 airfoll section
normal to the quarter-chord line. The four principal modifications con-
slsted of increases in leading-edge radius, and in two cases, slight
forwerd camber. In two cases, the modified alrfoil sections were con-
stant over the span, while in the other two, they varied spanwise from
thin-nosed sections at the root to maximm modifications at the tip. A
Fifth modification, tested brilefly, consisted of an abrupt change of
section at L4O-percent semispan. The detailled derivation of all modifi-
cations is 1ndicated.

The complete airplane configuration coneisted of the wing, a body,
either of two vertical tails, and an all-movable horizontal tail, which
could be instaelled at varlous helghts relstive to the wing chord plane.
Tests were made with and without the empennage components, and, in
addition, the besic wing was tested alone, without the body. Fences,
chord extensions, split flaps, and simlated ailerons were tested on
the model. Tests were made at Reynolds numbers from h.kt to 21x108,
the corresponding Mach number range being from 0.05 to 0.2G.

No analysis is made of the data presented.
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INTRODUCTION

The fundamental results of an investigation of the effects of a
wing-contour modificatian designed to improve the low-speed charsacter-
istice of a thin swept wing have been reported and analyzed in refer-
ence 1, The modification conslsted of a greatly increased leadlng-edge
radius and slight forward camber. Data were presented in the report
from tests at low subsonic, high subsonic, and supersonlc speeds.

Begides the data reported in reference 1, a considerable amount of
additional low-speed data was obtained in the course of the investigation,
which was not directly relevant to the basic analysis of reference 1.
Specifically, data were obtained on three less extreme wing-contour
modifications. Also, for each wing, data were obtalned on the effects
of horizontel and vertical %tails, and on the effects of fences. Some
limited data were obtained on the effects of chord extensions, split
flaps, and simulated (split-flap-type} allerons. All testing was done
in the Ames 40- by 80-foot wind tunnel.

It is the purpose. of this report to present these data. While no
analysilis is maede herein, 1t is hoped that the report will provide a use~
ful fund of information on & representative interceptor-type configura-
tion. {For the sake of completeness, the low-speed data of ref. 1 are
repeated in this report.) It is also hoped that it will provide an
indicaetion, when considered in conjunction with the analysis of refer-
ence 1, of the possibilities and Idimitations of leading-edge contour
design for a thin swept wing.

In addition to the high-speed dats availasable in reference 1, addi-
tional data obtained at high speeds and/or low Reynolds numbers from
tests of wings having the same plan form with various airfoll sections
can be found in references 2 through 7. Reflerence 5 includes data on
& wing modification essentially the same as modification 3 of this
report. Data on the use of spollers as lateral controls on the subject

model can be found in reference 8.

NOTATION

The sign convention used for presentation of the data is shown in
figure 1. - _ . ST T :

Cp drag coefficient, gﬁgﬁ



NACA RM AS6B1T

Che drag coefficient at zeroc 1ift
Ct, 1ift coefficient, iigﬁ
Cy rolling-moment coefficlent, rollﬁzii?ament
Cm pitching-moment coefficient, pitchizgemoment
Cn yawing-moment coefficient, yawing moment
aSb
Cy side-force coefficient, Eiggaggﬁsg
M Mach number
R Reynolds number, based on € of basic wing
S areg of basic wing, sq ft
Sg area of horizontal tail, sq ft
1 free~stream velocity, ft/sec
a arbitrary coefficient
b wing span, ft
b horizontal-tall span, ft
c local streamwise chord of basic wing, ft
ct local chord of NACA 64A006 section of basic wing, lying normal

to 39.45° sweep line, ft

b/2
JF c2dy

mean aerodynamic chord of basic wing, 2

b/=2
‘/w c dy

[»}

(¢1]

section-1ift coefficilent

dﬂ leading-edge droop of modified wing section, percent of local
basic-wing chord

ig Incidence of horizontal tail relative to body axis, deg
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iy longitudinal distance from moment center to pivot line of
horizontal tail, ft :
q dynamic pressure, % pV2
T leading-edge radius, percent of local basic-wing chord
b 4 longitudinal coordinate parallel tc model center line, ft
y lateral coordinate perpendicular to plane of symmetry, ft
z vertical coordinate perpendicular to basic-wing chord plane, £t
o angle of attack, referred to body axis, deg
B angle of sideslip, deg
Sf flap deflection (angle between split flap and lower suface of
wing), measured in plane perpendicular to hinge line, deg
€av average effective downwash, deg
-
b/2
A taper ratio
ol alr density, slugs/cu ft
Subscript
max maximum

The following code designation of model configurstions is used on
all data filgures:

W basic wing

WMy, wing with modification n
B body

YA triengular vertical tall
Va swept vertical tail

nH1 horizontal tail at height h = zf(b/2), and at incidence 1, deg
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TIF fences at spanwise location 1

chord extensions

SFg, eplit flaps of spanwise extent 1, at deflection B8, deg

n

A simulated allerons
t with and without
~ variable

DESCRIPTION OF MODEL

A two-view drawing with pertinent dimensions is given 1n figure 2.
Geometric data are tsbulated in table I, A photograph of a typical
installation of the model in the tunnel is given in figure 3.

Basgic Configuration

The basic wing had an aspect ratio of 3, taper ratio of 0.4, sweep-
back of the leeding edge of 145°, and an NACA 6LA006 airfoil sectiou
normal to 1ts own quarter-chord line, which was swept 39. k5 .

The body.wes a Sears-Haasck body of fineness ratio 12.5. The general
formule for such bodles is

e [l ) (; ) E%é)z ]3/4

where r 18 the radius, x +the axial distance from the nose, and 1 the
body length.

Bither of two vertical tails was used. The triangular vertical tail
had an aspect ratio of 1 and a modified NACA 0005 section in the stream-
wise direction. The modification consisted of a straight fairing from 67-
percent chord aft.

The swept vertical tail had a plan form the sgme as the basic wing
semispan. The streamwise section had a constant 6-percent thickness from
11- to Th-percent chord, a semiellipse forward of ll-percent chord, and a
stralght fairing from 75-percent chord aft., There was an arbitrary
fairing from Tk- to TS5~percent chord.
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The horizontal tail had an unswept midchord line and a modified
diemond section. The original diamond section of 5.6-percent thickness
was modified by rounding the maximum-thickness ridge to a radius of
curvature of 4. 48-percent chord; the resulting section had a maximum
thickness of L4.2-percent chord. The tell was all-movable and pivoted
about a line connecting the leading edges of the _tips. When the tail
was mounted on the body, in the chord plane of the wing, the aspect
ratio was 4.4 and the taper ratio 0.46; above the chord plane, on either
vertical tall, the aspect ratio was 4.0 and the taper ratio 0.50. The
tall was tested at heights z/(b/2) of 0, 0.12, 0.21, and O.h1.

Wing-Contour Modifications

Wing-sectlon coordinates defining all modifications are tabulated
in table II, and the sections are illustrated in figure L., All the sec-
tions are taken normal to the 39.h5° sweep line, which was the quarter-
chord line of the NACA 6L4LAOC6 section of the basic wing.

Modifications 1 and 1{(b).~- Modification 1 consisted of the same
modified section over the entire span. The leading-edge radius and droop
were 1,19- and 1.38-percent chord, respectively.l The section was designed
to attain a given low-speed value of clmax’ ebout equal to that to be

expected from the use of a leading-edge flap on the NACA 64A006 section.
Further information is given in reference. l, including the detailed deri-
vation of the section, 1ts experimental two-dimensional 1lift curve, and
en analysis of the fundamental longitudinal characteristics of the wing
with this modification.

Modification 1(b) was the same as modification 1 from O.L b/2 to the
wing tip, but consisted of the basic wing inboard of O.h4 b/al_“It was
teated with and without a fairing of the spanwise discontinuity. It was
designed a8 a less extreme modification which might be expected to retain
the stability benefit of the full-span modification. For a detailed dis-
cuesion and anelysis of test results, see reference 1.

Modiflcations 2 and 3.~ These were both based on the baslc-wing
sectlon at the wing root and the thickness dlstribution of modiflcation 1
at the wing tip. Modificatlon 2 reteined the camber of modificatlon 1 at
the tip, while modification 3 was uncambered. Intermediate sections were
the result of linear elements between root and tip. The resulting span-
wise variations of leading-edge radius and droop are given by the formulas

lWhen referring to a modified section, the term "percent chord" shall
be understood to mean "percent of the local basic-wing chord."
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) [(1 = ) JTroot + M Teip ]2
1-(1- AN
and

(2 - 1)dpoot + A4y 1p
1-(1-2nNn

dn—

where Ty and dﬂ are, respectively, the radius and droop at span statlion

N, both in percent of the local chord. These variations are plotted in
figure 5.

These modifications were designed to effect compromises between the
low=-speed characteristics of modification 1 and the high-speed character-
istics of the basic wing-body configuration. (As reported in ref. 1, the
high~speed increment of CDO due to modification 1 was as much as 0.0075

at M= 1.9 and R = 2.9x10%.)

There were minor design differences between the two modificaetions.
Modification 2 was intended to approximate a similar model tested in the
Ames 6- by 6-foot supersonic wind tunnel.® The wing for that model had
been designed in terms of streamwise sectione, having the streamwise sec-
tion of the basic wing along the wing center line, and what wes essentially
the streamwise section of modification 1 at the wing tip. On the other
hand, modification 3 was designed in terms of sections lying normal to
the 39.45° sweep line, as were all the wings except modification 2. The
"root" section of modification 3, that is, the imaginary section with its
leading edge on the wing center line and lying in the extended wing panel,
was the NACA 6LAOO6. The section with its leading edge at the wing tip
wag essentially the uncambered thickness distribution of the section of
modification 1. (Actually,.since modification 1 protruded forward of the
leading edge of the basic wing by l.5-percent chord, and had & constant
maximum-thickness region over spproximately 13-percent chord, the "tip"
section of modificetion 3 was shortened in the maximum-thickness region
by 1l.5-percent chord.)®

Modification 4.- This was uncembered, and consisted of the same
section over the entire span. The forward 20-percent chord of the section
2The data obtained in that test program have not been published.
These data indicated trends very similar to those obtained for a model
incorporating what was essentlally modification 3. The latter data have
been reported in reference 5.

SFor further data on a similar model, including high-speed data,
see reference 5.
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was described by an equation of the type used to derive NACA OOXX sections:
¥y = agNx + 8,X + a,x% + a,x%. The coefficients of the equation were
determined by setting the leading-edge radius equal to 0.9~percent chord,
the ordinate at 20-percent chord equal to 3-percent chord, and the slope
and curvature at 20-percent chord equal to zero. From 20-percent chord,

& constant-thickness region extended back to the location of maximum
thickness of the NACA 6LAOO6 section (39-percent chord).

This modificatlion was designed to have the best low-speed stalling
characteristics attainable without the introduction of camber. Because
of high-speed drag considerations, & leading-edge radius was chosen only
8lightly lerger than the minimum consldered necessary for attainment of
maximum low-speed benefit. The conclusion that there exists a magnitude
of leeding-edge radius above which no increasing benefit can be expected
is based on the empirical relation between czmax and leading-edge radius

for symmetrical 6-percent-thick sections shown in figure 6, taken from
reference 1. The relation Indicates that increases of leadlng-edge radius
beyond 0.8-percent chord do not result in increases of cy . For the

subject modification, a leading-edge radius of 0.9-percent chord was
chosen to provide a slight margin of safety.

Because swept wings are often designed in terms of streamwise
sectlons, it 1s perhaps well to note that the streamwise sections of all
the subject wings differed significantly from the corresponding sections
normal to the 39.45° sweep line, which have been described above. The
former were spproximately 5 percent thick and had leading-edge radii, in
percent chord, equal to 68 percent of the leading-edge radil of the latter.

Fences and Chord Extensions

Fences were tested on the basic wing ard all modifications, except
1(b). They were of 5-percent-chord height and extended from 25-percent
chord on the lower surface around the leading edge to lOO-percent chord
on the upper surface.

Chord extensions were tested on the basic wing only. They were of 15-
percent chord in the streamwise direction. The section normal to the 39.45°
sweep line had NACA 64A006 ordinates back to the point of maximum thickness,
and g flat sleb from that point back to the point of maximum thickness of
the original wing.

Considerable data on fences and chord extensions were obtalned on the
baslic wing. The configurations selected for presentation of test results
are representative of the most stablilizing configurations tested.
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Flaps and Ailerons

Split flaps were tested with modifications 1, 2, and 4. Their
streamwise chord was 25 percent of the local streamwise chord of the
basic wing. The outboard end of each flsp was cut perpendicular to the
hinge line. The inboard end was cut to make a rough fit to the contour
of the body and was adjusted for each deflection. The gap was unsealed.
Two spenwise extents of flap were tested: +the outboard end of the trail-
ing edge, when the flap was undeflected, was located at either 55 or 75
percent of the wing semispan.

Ailerons, similated by split flaps, were tested with modiflcation &
only. Their hinge line coincided with that of the flaps, and thelr ends
were cut off perpendicular to the hinge line. Their trailing edges, when
undeflected, extended from 50 to T5 percent of the wing semispan. They
were tested at a differential deflection of +17° only.

TESTS AND CORRECTIONS

The model was tested in the Ames 40~ by 80-foot wind tunnel and was
supported on a conventional three-strut support system. Six-component
force data were obtained at angles of attack from -4° to +26°, and at
angles of sideslip from -2° to +12°. The Reynolds number for most of
the date was from 9.5 to lelOs, the corresponding Mach number being
epproximately 0.1l3, and the corresponding dynamic pressure being approxi-
mately 25 pounds per square foot. Some data were obtained at Reynolds
numbers from 4.4t to 21x10%, the corresponding Mach number range being 0.05
to 0.29, and the corresponding range of dynamic pressures being 5 to 120
poundes per square foot. The varilation of Mach number with Reynolds number
is shown in figure 7. All data have been corrected for air-stream inclina-
tion, wind-tunnel-wall effects, and support~strut interference. The wall-
effect corrections added were as follows:

CIT = 0.70 CL
Cpp = 0.0122 ci2
CmT = 0.0152 C;, for the horizontal tail

in the wing chord plane

CmT 0.01kk C; for the horizontal tail.
above the wing chord plane
All angles of attack are referred to the chord plane of the basic
wing (i.e., to the body axis). All force and moment coefficients are
based on the area and mean aerodynamic chord of the baslic wing. All
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moments for horizontal-tail-off configurations are computed about the
appropriste axie through the guarter-chord point of the mean aerodynamic
chord of the basic wing. .

Al11 moments for horizontal-tail-on conflgurations are computed about
centers such that a velue of (de/dCL)C =0 2 -0.06 would be obtained when
=
controls and flaps were undeflected. The maximum devietlon from this
value ig in the case of modification 1.

Pressure-distribution deta were obtained on the basic wing and on
modifications 1 and 4, and are availsble for inspection at the Ames
Laboratory of the NACA. No pressure-distribution data are presented
herein. (The data were obtained from rows of pressure orifices located
on the right wing panel at 0.15, 0.30, 0.45, 0.60, 0.75, 0.90, and 0.95
b/2; on the basic wing alone, additional rows were located at O and 0.05

b/2.)
PRESENTATION OF RESULTS

An index to all figures presenting force date 18 given in table III.
The figures are grouped by wing contour, with the final two figures
presenting certain intercomparisons among the wings.

Any slight discrepancies that may be apparent among flgures presenting
the same data are due to the fact that test runs for certaln configurations
were repeated, often after.the wing had been refinlshed., The run data
chogen for .presentation in a given figure are considered the most valid for
the particular comparison to be brought out by that figure.

Ames Aeronautical Leborstory
National Advisory Commititee :faor Aeronsutics

Moffett Fileld, Calif., Feb. 17, 1956
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TABLE I.- GEOMETRIC DATA

Basic Wing and
Modifications Modifica- Modifica-

Wing 3 and 4 tion 1 tion 2
Are, BA Tt v v v 4 v 4 s e e e . 312.5 318.8 313.54
Span, ft . .. . e e e e s 30.62 30.62 30.62
Mean aerodynamic chord £t e e e " 10.83 11.05 10.87
Aspect Tatio . . . . 4 4 4 e e . . : 3 2.94 2.99
Taper ratio . . . e e e e e e o 0.h 0.4 0.408
Leading-edge sweep, deg c e e e e L5 45.33 W 77
Sweep of c'/h, deg . . . .. . .. 39, h5 _ - - = - - -
Incidence of root.chord, deg “ 0o -0.74 0
Dihedral (referred to c'/4), deg . o m_p__ _-0.32 -0.21
Twiat (washout), deg . ... o] o] ~-0.Th

Body o e e -
Length, ft . . . . > [ o 1 <1
Maximum diameter, ft S | 0 1
Fineness ratlo . ¢ v ¢ ¢ ¢« ¢ ¢ 4 ot « o & 4 4 s e e s e e e e e s 12.5

Vertical tail . o : -. . _...TIriangular Swept
Exposed area, sqg ft . . . . + v ¢ ¢ 0 0 v e e e e 52.5 3.1
Aspect ratio . . . . . ¢ ¢ 4 0 v e e e e e e e e 1.5
Taper Ratio . . . e e e e e e e e e e e e e 0.4
Leading-edge sweep, de8 v e n e v e e s 63 h3 . b

On triangular On swept

Horizontal tail “"On bhody =~ vertical tail vertical taill
Aspect ratio . . . . . .. . Loy h 4
Taper ratio . . « « « v « « @ 0.46 0.50 0.50
St/S e e e e e e e e e e e . 0.246 0.200 0.200
bt/b c e e e e e e e e e e 0.602 0.517 0.517
Moment center for . . .. . .

z/(b/2) =0 . ....... 0.3 --- ---
Moment center for

z/(b/2) = 0.12 . ... .. - - - 0.358 -~ -
Moment center for .. .. . e . e . I

z/(b/2) =0.21 ... ... - - = 0.35¢ 0.35¢
Moment center for o . .

z/(b/2) =041 . . . ... - - - 0.408 0.43%
14/ for z/(b/2) =.0 . . 1.748 - - - - -
14/8 for z/(b/2) = 0.12 , --- 1.738 - - -
14/8 for z/(b/2) =.0.21 ., . . - - - 1.738 1.623
14/8 for z/(b/2) = 0.k1 . . . --- 1.688 1777




TABLE II,- WING~SECTION COORDINATES DEFINING THE WING MCDIFICATIONS

[All sectione are taken normal to the quarter-chord line of the NACA 64A0C6 sectlon of the basic
wing. All coordinates are referred to the chord of the NACA 6LAOO6 section and are in terms of
percent of that chord. Asterisks indicate coordinates that are identical to thoee of the

NACA 6LACO6 section.]

Gm[mumum 11I:umm1m 3"““"““‘

Modifiestion 2% «
Leading odge at 0.5 b/e

cather of wodification 1 and modification 2 (tip) in percent of trua chardli  0.90

Station Ordinates Ordinetes Ordinstes
T Toading fleading
Ea A e S e Ly e | e,
‘ tip {0.5 b/e
-1.50 -1.38 ~1.50 -0.h3 -0, %0 -0,50
-1.85 -.60 -1.13 -8 .18 -93
=1,00 =34 | 2,315 =37 2L 49 -1,19
-7 -'i'? -2.h9 .36 1.h ~1.47
=25 . -2.75 2.25 3.3k ~1.80
o 0 29 | 2,875 0 o 0 kT 5,27 2,01
25 +395| ~R.995 6,11 T.23 ~2,18
50 R, 49 | =30k .58 ] 851 1 10,07 11,20 2,43
151 508 -3,10 | 1.18 .5 | .01 | 13 15,08 «£2,80
1,83 T30 -3,2 | 1.h63 . 1,35k | 168.31 19.46 -2.7h
25 | 1,006 ~3.,405| L9153 {1.e75 | 1,818 | 2.6 23.80 -2.83
5.0 | 1.39% -3.60 | 2,355 } 1,67 2,355 | °7.03 28,23 -2,92
7.5 | 1.68% -3,67 12,599 |1.9% | 265 |38 35 ~2,98
10 1.919 -3.68 { 2.73 2,13 2,836 ‘
13 2,063 -3.61 | R.91 | @A | 2.8
20 B.557 -3.45 | 2.997 | B.68 3,000
2’ 2-757 "3-%5 3-°m 2-53 3-m
30 2,896 ~3.09%31 3,000 | R.525 | 3.000
n 2,911 -3.08 | 3,000 | R,385 | 3.000
] 2,999 -3.000| 2,999 | 2,999 2,999
2 |k ‘
50 .Ge5
Z 2.673
2438
65 2,188
70 1,507
g 1.%
1.
& 967
%a .69
ol ,331 L
100 ,013 v y y ¥
rading 0,045 1,1 T.10 | 0% 0,50 .19 ['RY
and modifioa! £ (tip] In perosnt of trua chord: 5101

TiodiTication 1(b) consiated of the meme saction outhoard of G.% /8, the basit wing inboard,
Posations of the wing othar than those for which ordinates mre given were the result of linear elaments botyeen corres-

ponding tabulsted chaordwise stations, It showld ba noted thet linsar elasments do not remndt in a linear varlation

of pargant-chord ordinatas,

parosnt~oboord lines,

Wota also that linear alements of modificatlica £ do noct lle atrictly wloog constant-

LT994V WY VOVN

€T
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TABLE III.- INDEX TO DATA FIGURES

[W basic wing; Wp wing with modification n; B body; Vp triangular vertical tail;
Vp swept vertical tail; yH; horizontal tail at height h = z/(bv/2), and at incidence
1, deg; TIF fences at spanwise location n1; E chord extensions; 'qBPB split flaps of
spanwise extent 10, at deflection 38, deg; A simulated allerons; +* with and without;
* algso published in reference 1l.]

Figure ] Configuration I RX10-¢ l 8 Data

{a) Besic Wing

8 W 4,8,10,14,16 0 Cp ve. e, Cm; Cp
9(a) W 1 0,22 [Cy vs. a, Cm, Cp
9(b) W 10 0,3,6,12 |Cf, v8. Cy, Cy, Cn
10 W,W+B 10 0 Cy, ve. a, Om, Cp
11 W+B 4.5,8,10,14,20 [} ¢L, v8. o, Cy, Cp;™
12(a) WeB4V, 10 . 0,12 {Cy vs. @, Cm, Cp
12(b) WiB+Va 10 . 0,3,6,9,12{Cy, va. Cy, Cy, Cn
13 W+BHVA+GHG 2, s 10,8 o C vs. a, Cy, Cp
1k Wi+B+VAts , 12Ho 10 (o} Cy, ve8. o, Cm, Cp
15 WiB+VpAto, 29B0 -2, -6 10,8 o €y, ve. o, Cp, Cp
16 . mva+°.‘ln°,_2,_° 10,8 o Cp, v8. &, Cm, Cp
17 WBHVAY, 0.12,0.21,0.4280 10,8 0 Cp v8. Cu

18 WeB+¥A+0,0.21,0.4128 10,8 ) €qy VB. @

19 WeBtV,t,  FAE 10 o Cy, v8. &, Cm, Cp
20 WBHVp+o | 1oHoto pF4E 10,8 o Cy, va. «, Cm, Cp
21 WeB#Vaty o Hoty L FAE 10,8 o Cy, v8. @, Cm, Cp

(b) Modifications 1 and 1(b)

22 WM,+B 4,8,10,14,20 o €, v8. @, Cm, Cp;*
23 WML+ BHVA; WM, (4 ) +BHVA 10 - 0 ¢, v8. «, Cn, Cp;*
2i(a) W, +B+VA 10 0,12 |Cf, ve. &, Cw, Cp
2L(b) WM, +B+Vp 10 7 |0,3,6,9,12[Cy va. C;, Cy, Cp
25 WL 4BHVATCH, L2, - 10,8 o €, vs. o, Cu, Cp
26 W BV, o3Bo o ee 10,8 o} Cr, v8. o, Cm, Cp
o7 W BHVat, o180, o2, 10,8 0 CL va. o, Cu, Cp
28 WM, +B+VAYo,0.21,0. 4280 10,8 o Cg, va. Cm

29 W +B+VATS 6. 21,0. 428 10,8 ¢} €gy VB. @

30 WM, +B+Vpt, cuSF o 10 o} Cp, v8. &, Cm, Cps*
31 WM, +B+ VAL, 7aF 10 o} Cr, v8. a; Cm, Cp
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TABLE ITI.- INDEX TO DATA FIGURES - Concluded

Flgure Configurstion J Rx10-8 [ B 1 Data

(e) Modification 2
32 W +B k,6,8,10,1k,20 s} Cr, vs. a, Cm, Cp
33(a) WL +B 10 0,12 |Gy vB. «, Cum,s Cp
33(b) Wi, +B 10 0,3,6,9,12|Cg, va. Cy3, Cy, Cp
3u(a) | W BV, o F 1Q 0,12 |Cf vB. @, €m, Cp
34(d) | WM ABV Ly oF 10 0,3,6,9,12{Cy, v8. Cy, Cy, Cn
35(a) |WMatBeVp+o o1Ho 10,8 0,12 |cp, va. @, Cm, Op
35(b) WL +BsVptq o 8g 10,8 0,3,6,9,12|Cy, vs. C3, Cy, Cn
36 WhotBty nuBF 17,0787 10 o Cp, v8. @, Cm, Cp
a7 W vBEy 7uSF 17,37, 87 1o o CpL v8. a; On, Cp

(4) Modification 3
38 Wi, +B 10 o] Cr, ve. @, Cm, Cp
39(a) |WM 4BV 2, F 10 0,6 |y vs. &, Cr, Cp
39(b) |WMg+B+Vpt, oF 10 0,3,6,9 oL va. €1, Cy, Cn
4o W B+, o Hos 10,8 o CL v8. @, Cu, Cp

WMt BHVats s1Fo%0.6F

(e} Modification &
L1 4, +B 4,6,8,10,1%,20 o Cy, v8. @, Cm, Cp
42(a) R +BV, 10 0,12 |Cp ve. &, Cn, Cp
L2(v) WMHBV, 10 a,3,6,9,12{Cg, v8. Cz, Cy; Cn
u3 W tBHVAtHy o s, -10 10,8 [ Cy v8. &, Cn, Cp
Ly W BV, o 23 ,0.4100 10,8 o CL vs. e, Cn, Cp
45 WABIVat, o BF o o 10 o Cy, ¥v8. @, Cum, Cp
L6 ARV 1 r,07,87 io o Cr vs. a, Cu, Cp
4T(a) | W ABVpts uufFgr 10 0,12 |Cy, ve. o, Cum, Cp
W7(b) | WM +BtVpts waBFor 10 0,3,6,9,12|Cr, v8. €3, Cys Cn
58 W BVATHS o, 2, 6,10 10,8 o ¢y, ¥v8. o, Cm, Cp
L9 W BV by weSFo 10,8 o €ay VE. @
50 W +BIVpEA 10 (1) Cr,»Cm,Cp,C7 :Cy,Cn va. B
51 WM+ Bt Vp+ B EA 10 (1} C1,:Cn,Cp,C7,CysCn vB. B
52 W tBVpLy o 0.7sF 10 0o Cy, va. a, Cm, Cp

(£) Intercomparisons emong the wings

53 (w,ml,z,s,‘)m;ml(b)wwb 10 o Cy, v8. 1, Cm, Cp
5k (W, )+ BT+ H s W BV + B 10,8 0 Cy, v8. @, Cy, Cp

1g veried at a = 0°, &°, ama 12°,
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Flgure l.- Sign convention used in presentetion of the data. All coefficlents and engles are
shown a8 positive.
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Leading edge
of modification |
( exaggerated ) /

26.31

96
T
—
< - = 560'6 - >
4.\
1.29 » ﬂ ZI‘_
450 . 10.82
Dimensions given L 6.33
in feet uniess 3.17
otherwise noted /_ s g r_
1259 |e
«——10.31—]

Figure 2.~ Drawing of the model.
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A-17818

Figure 3.- Typical installastion of the model in the wind tunnel.
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——— B8ectlion with leading-edge point at wing tip
— ——— Section with leading~edge point at 0.5 b/2 )

Modification 1

Modification L

Figure 4.- Basic and modified wing sections normal to the 39.45°
sweep line.
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7
8 /,///
r A ags;
n? 4 e 18
dy g yrd
““| Wing-body juncture 4
_ g el //A_/
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.-"""/ ,/
. r—— —— | L / / -]
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o besd
0 .1 .2 -3 .ll- 15 l6 a? .B .9 1'0
n

Fgure 5.~ Spanvise variation of leading-edge radius for modifications 2 and 3, end spanwise
variation of leading-~edge droop for modification 2.
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00
1.&-‘—
- p_ — e — =D
1.2f— =0
1.04—
r
o O 0006
’ 0O 63-006
& 64006
1 max F- A 65-006
H4— N 66006
D 1-006
- Reynolds Number o 2-006
6 < 3~006
A — 3x10 A L-006
----- €106 O 6uao06 (fram
| e 9x106 uncorrected data)
I2
|
o T N N N B SR
0 A .8 1.2 1.6 2.0

Leading-edge radius, percent chord

Figure 6.~ Effect of leading-edge radius on maximum 1ift at
low speeds of symmetrical 6-percent-thick airfoil sections,
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16

.12

yd

6 8 10 12 1), 16 18 20 2
Rx10~0

Figure T.~ Varietion of Mach number with Reynolds mumber. Range of Mach mummber for each test

Reynolds number is indicated.
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1.0

Configuration: W ﬁﬁ ’

.6
A . px10~6
BZ“ o L.
f a 7.6
.2 v A 9.9
H/f‘ ¢ 13.6
b 15,6

(a) Cp, vs. a, Cy

Figure 8.- Basic wing; longitudinal characteristics of the wing alome at several Reynolds numbers
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1.0 =
Configuration: W o Oyl z
. o pum e o 1( A =
' pE=s :
P =
.6 I~ .2 0 o e A
. 44 S 14
R j{/ Rx10-6 C, 0 “\{ \ / ‘
e 0 L.k
i ARERA)
= A .
-2 o 13.6 ~% 0 0 0 0 .0l .02
& 15.6 c,
0
-2
0 .0k .08 12 .16 «20 2l o .28 .32 .36 40 Ay .18

(Note: Absolute values of minimm drag have not been corrected for the presence of tubing from
pressure orifices, which wee run down the teil strut and was pertly exposed to the air stresm,)

(b) cp, va. Cp
Figure 8.~ Concluded.
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1.0

Configuration:

~li 0 L 8 1 16 20 2y .04 0 -.04 -.08
o Cm

"012

1.0 N

"02
0 .04 .08 .12 .16 .20 .24 .28 .32 .36 4O 4k

Cp

(a) Cp, vs. &, Cp, Cp

Figure 9.~ Basgsic wing; characteristica of the wing alone in sideslip,

Reynolds number 10X10°,
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1.0
| ‘ Conflguration: W . )
i ié [arayc
.8 = Y.
il
b -
B
o o *
ol o 3°
A &
A 12°
2 -
0
"'-2 |
-0 .02 -.02 .02 .0l
-0l 0 .0k .08

Cy
(v) Cp, ¥8. Cy, Cy, Cp
Figure 9.~ Concluded.
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1.0 e -
- ]
- X
6 %5
oL A
) P Configuration 3
. L~ o Wing alone (W) =
ug O Wing and body
o2 : (W+B)
v
0 2

@T}f

-4 o 4 8 1= 16 20 2 .0k 0 -.04 -.08 -12
a Cn

1.0 —
1B | —+

o .04 .08 Jd2 .16 .20 .24 .28 .32 .36 L0 Lk L8

Figure 10.- Basic wing; comparison of the longitudinal characteristica
of the wing alone and in combination with the body, Reynolds
number 10x10%.
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1.0 —
Configuration: W + B ==
.0
06 0]
A Rr10~0
0 L.b
O 8.0
2 & 10.0
’ ¢ U0
& 19.9
0 %;ﬁ(
ir 3
"'.2 .
- 0 N 8 12 16 20 2 28 ol 0 -0 ~.08
a Coy

(a) ¢, ve. @, Cn

Figure 11.~ Basic wing; longitudinel characteristics of the wing and body et several
Reynolds numbers.
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.02

.0l

o2
0
2

20

W+B
LT
Rx10~6

b5
8.0
10.0
1.0
19.9
j

Configuration:
: 1 |
A

1.0

-hB

L0

.36

.16

NACA RM ASGBLT

(b) Cp, va. Cp
Figure 11l.- Concluded.
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1.2
Configuration: W+B+Vp
1.0 T p
K160 ? oRo
.8 . .
&
.6 \
o
) A B i
‘ )4 ° 9% /
& Vv : (i
I
0 )( tL
B .
_.2

-4 0 i 8 12 16 20 24 .04 o0 =04 -

1.2

1.0

a4
[ [

i/
F
oﬂ
o .04 .08 .12 .16 .20 .24 .28 .32 .36 .40 Lk .48

Cp
(2) Cy, v8. a, Cp, Cp

Figure 12.~ Basic wing; characteristics in sideslip of the model with
the trianguler vertical tail, without the horizontal tails
Reynolds number 10x10°%.




12 Configuration: WB+V)
1.0 =
8 o = R
2 ] wa
T /OA/ r | | + po ['Jf i
b /? f S %2
YR | | o g0 L ,.L
’ T £
0 L). T JUN| —L;I& _ —r:IL f
~ o o2 : 0o e Ll GI” a -.02 02 Lql

(b) CL V8. cl, CI, Cn

Figure 12.- Concluded.
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1.4 Configuration: WB+VA+OH,,
1.2 ; Pl | —{b. _| o B, Lo
Jorr _:/' L : ,_-'/ - : -

1.0 2 }AJ/L | AT - Plog

. . I /GJ/

8 A d

) g A 3 ig

6 W P11/ o 0.2°

* {/| / /1A A j:gO

L Wi £ A Broken gymbols indicate
' ; [ P11/ reduced Reynolds mmber

/ g ‘

o2 : fﬁ E!] _

o HX z T4
L2t ARmEmEN

< 0 4 8 12 16 20 2, 28

a Q16 .12 IOB oOll. 0 "'-Oh- ""-08 _-12 "-16 "-20 '-'.211- --28 "'-32

(a) Cp, ve. @, Cp

Figure 13.~ Basic wing; longitudinal characteriaticas of the model

cll

44 the horizontal tail In

‘the wing chord plane, moment cenmter at 0.34E, Reynolds muriwers 10 and 8x10°.
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1.4

1.2

1.0

Nt

.2

--2

Figure 13.~ Concluded,

Configuration: E"B"‘YL‘FOH,V
et el
ot
] ==
./’
,/f.A_’
it
r o 0,2°
/4 2 272
Eﬁf 4 6.00
@ Broken gymbols indicate
reduced Reynolds rmumber
U,
Qo 08 12 a6 20 L2 W28 L@ .36 o Wk 8 .52 .56
Cp
(b) CL va, CD

®E
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1.2
Configuratdon: WB+Va+ 10H) . ]
A-?// | ot—1T |
1.0 .&.-’J‘ po e
rd Q:
.8 )i P
rd -
Vd
.6 /O/ JL
-h d
/ 0
\ = 0,1 ]
" J i ¢
5./ Broken symbols indicate :
/ reduced Reynolds numbexr l
(Y [
<-[‘ )
"'n2
~ly 0 L 8 12 16 20 2L Ol 0 -—.Ol;c:l ~08 ~12 -6
a

(8) Cp, v8. @, Cp

Figure 14.- Basic wing; longltudinel cheracteristics of the model with the tall mounted on the

triangular vertlcal tail at z/ (b/2] = 0,12, moment center at 0.358, Reynolds numbers 10
end 8x108,

ATHOSY WH VOWN

Gt




Configuration: W+B+Vs+ 1oH, I
—‘—d-__(.)-_“_-‘-_’
e
_-‘"O‘—_‘_r
,//Er
ol
/I

ol

7
Vi

14 = 0.1°

Broken aymbols indlcate

reduced Reynolds mmber

LOf .08 .12 16 .20 2 W28 .32 .36 0 b - 8 52 .56

(b} Cp, vs. Cp
Figure 1h.- Concluded.
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1.2 Configuration: W+B+V A*. o1H,, ]
‘r‘_ Lo \Y
e ||
1.0 =z EEEy
8 )Zry N —J
. i \\A‘\ - \
.6 ‘(\ \:‘
it “\ |
k ° 217‘2 { ‘N
. -y
A ...5.70 j 55 f
.74 Broken symbols indicate / ] d
2 LL// reduced Reynolds mmber l g
0 %/ 4 ’:— |
L E;J J
-2 u/ /
~h 0 !t 8 12 16 20 2,
a 2,20 Jd6 00 12 .08 .ol 0 -0 .08
Gy

Figure 15.- Basic wing; longitudinal characteristics of the model with the tall mounted on the

(a) Cp, v8. o, Op

trianguler vertlcal tail at z/(b/E) = 0,21, moment center at 0.358, Reynolds numbers 10

and 8x10°%.
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1.2

1.0

o2

-2

Configuration: WB+Va+ 21H,, J
e _.-—'___{2_:—:3:’__“
e i s S e |
T ]
o
,/,:6%/' al
O g /¢
(&
]
1
o 0.4°
o -1,
a "'5070
Broken gymbols indicate
reduced Rgynolds mmber

oy .08 .2 .16

20 L2 28 .22 .36 L0 Lk 18

Flgure 15,.- Concluded,

.52
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1.2 Configuration: WiB+Vp+ )qH,,
1.0 D37
g :,ﬁ?;:ﬁ—/—-;" . A o — e
8 //;(Iﬂir—ﬂr ﬁ\rsﬁ__\_\ﬁ '-EF--\\D\\ T~
Aiy/ \A\ \O\\\
.6 /Ey/ ™~ N
¢/ ) )
N Y, 4 i ; [
//457 0 0.23
0 1.9 -
.2 /;{/ A "'5-90 / o)
"/ / Broken symbols indicate i& /
y reduced Reynolds number f( /
0 A |
/ AN
A ] INIE
~2 L] b
-l 0 L 8 12 16 20 2L .20 .16 .12 .08 Ol
a Cm

(a) C1, vs. a, Cp

Figure 16.- Basic wing; longitudinal characteristics of the model with the tail mounted on the
trla.ggulgr vertical tail at z/(b/2) = 0.4, moment center at 0.40%, Reynolds numbers 10
and O8X10%,
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1.2

1.0

-2

Configuration: WB+Va+ |nH,,

___._—"\
7 T "y
_...—O"""_'—___..-—"-.-i R N [ -‘::__ol wa
- '-_--_'_‘--_' *
|1

Broken gymbols indicate

reduced Reynolds mmber

0 12 a6 .20 L2 .28 .32 36 .o
%

(b) CL VB. CD

Figure 16.- Concluded.
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Lol Configuration: WB+Wy+ B
1.2 .
s /'G"'"_‘Kr
1.0 . - /5:4::‘;; | ;’O/
v/_(___@‘ _‘\é o] sl
.8 NN g
NN 3;
Il /
N
g 7 % emter
f// o 0 0.2° 0.3
b /3 a 02 .JJ° .37
A .21 e .35¢
” o 1 .20 Joe
é Broken gymbols indicate
J rediced Reynolds number
: il
& A
—2

20 .16 12 .08

0k 0

-"'108

"".12 -.16 e 20 "-21].

-.28

LTE9GV W VOVN

Figure 17.~ Baslc wing; effect of the position of the horizontal tail, in conjunction with the
triengular vertical tail, on the pitching moment of the model; Reynolds numbers 10 end 8x10%,



2}
Configuration: W+B+Vy+  H T
/
20 7
/
16 l/ T "~
J
//;
12 /,/
A7
g £
av
W4
1"
8 I, -, L —
pid / /
// P i &
] o
ll' -~ lr
R ~—-— 0.2
L / —_— 0.)41
|
0 adl WV
L~
-4
- 0 L 8 12 16 20 2l 28

G
Figure 18.- Basic wing; average effective downwash at the three positione of the horizontal tail
in conjunction with the triengulaer vertical tail; determined at Reynolds mumbera 10 and 8x10€.
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1.2
Configuration: H%B+VA157IEE

1.0

Feic
sl %%
%4

x
i
T
b
T
L1995y Wa VoV

Vi O C(Clean wing
)E/ 00 Fences at 0,7 b/2
.2 A Chord extenalons

from 0.7 b/2 to tip

N
B

....2
-h 0 N 8 12 16 20 2} Ol 0 -0y -.08

a
(a) Cp, ve. o, Cy

Pigure 19.~ Basic wing; effect of fences and chord extensions on the longlitudinal characteristics
of the model without the horizontel tail, Reynolds number 10x10°,
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Configuration: W+B+VA_-I;. 7.?:}

N
[

=T

2

O (lean wing

Hh

O Fences at 0.7 b/2

A Chord extemsions fram 0.7 b/2
to tip

Oy

.08 .12 16 .20 2l .28 «32 .36 40
Cp
(b) Cp, vs. Cp

Figure 19.- Concluded.
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1.2
Configuration: H+B+VA+.12H0-|;. 7F.‘!.'E - l
7 ; F—] F‘H
1.0 %;?Lé? ﬁﬁa—:ﬁ
. AL n
7 <
.8 il R/
6 @‘?‘%
L / o Clean wing
' P n Fences at 0.7 b/2 e
E/ & Chord 7xtensions from
0.7 b/2 to tip
/
.2 iy = 0.1°
Broken symbols indicate
reduced Keynolds mmber
o
""-2
-4 b 8 12 16 20 2l 28 .o0L 0 w0 =08 -12 -16
o Cn
(a.) Cr, va, a, Cp
Figure 20.- Baslc wing; effect of fences end chord extensions on the longltudinal charscterictics
of the model with the horizontal tell mounted on the triangular verticel tell at =z 1:172.)L = 0,12,

moment center at 0,353, Reynolds numbers 10 and 8x10°,
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1.2

1.0

2

"'02

Configuration: WB+Vy+ 1oHgt -FiE | .
B -‘_J— :—ﬁ'%.—ﬂu il [
M’Cﬁf‘_ "
v o &
A&
¢ Clean wing

O Fences at 0.7 b/2
& Chord extensions from

0.7 b/2 to tip

it = 0,1°
Broken symbols indicate

reduced Reynolds rnumber

O .08 .12 Jd6

.m 02-h 128 -32 .36 .hO -m‘.
Cp
(v) Cy, v8. Cp

Figure 20.- Coneluded.
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1.2 =
Configuration: WeB+Wy+ . Hot Fil R ) :’é
: YD oy N
10 by 2 || T z
- 0 T o ¥ :I:'
A .«/F P &
5 td
.8 I j‘; 5
.6 ' R
o - | Al
b 0 Clean wing o'_L 0 }
: o Fences at 0.7 b/2 .1° ’TTJ
/ A Chord extensions from .10
)1 0.7 b/2 to tip
2 Broken aywbols indlcate
ced dg pmmber

- 0 4 8 12 16 20 2L 28 .08 0l 0o -0, ~-.08 =12
a Cn

() Cp ve. o, Cp

Flgure 21,- Basic wing; effect of fences and chord extensions on the longitudinel characteristics
of the model with the horizontal teil mounted on the trisnguler vertical tail at z/(b/2) = 0.21,
moment center at 0.35¢, Reynolds numbers 10 and 8x10°.
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1.2

1.0

o2

""l2

Configuration: Wyt , Hot FiR |
A AT Tt T
P i
/ﬂﬁﬁ/!
' i
4 O Clean wing 0
U Fences at 0.7 b/2 19
i & Chord extensions from 10
¢ 0.7 b/2 to tip
é Broken ols indicate
reduced R dg mmber
0L .08 .12 .16 220 2 28 .32 36 40 Al W48 52 .56
Cp
{v) C;, ve. Cp

Figure 21.~ Concluded.
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1.2
Configuration: WMy+B - é
o g
1.0
.8 Vit
.0 f
8 / Re10™6
O L.5
o 8.0
2 A 10.3
& 1y
N 20.2
0
""12
~l 12 16 20 2l .0l 0 -0l -,.08
a Caa

(a) Cr, v8. a, Cp

Figure 22.~ Wing modification 1; longitudinal characteristics of the wing and body at several

Reynolds numbers,

LTagCy WM VOVN

6+




.02

.0l

iﬂgrﬁB

Configuration:

//Er

1.2

1.0

.2

.10

.08 W12 16 .20 .2 .28 .32 .36
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NACA RM AS6BL7

Figure 22.~ Concluded.



1.2
Configuration: HHl 1(1,)*3*"’4
| o [ oT—0
1.0 ;o -
.8 %4
1]
.6
Modifi- Spanwise
’ﬁ cation discontinuity
-h (0] 1 — -
1(b) Sharp
.2 & 1(b) Faired
0 /
tf
"'.2 |
-l 0 L 8 12 16 20 2} 28 0l -.08

ad

(a) Cr, v8. @, Cp

Figure 23.- Wing modifications 1 and 1{b); comparison of the longitudinel cheracteristice of
the model with the two modifications, Reynolds mumber 10X10%.
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1.2

1.0

"'52

Configuration: ml,l(b )+B+VA
y -1 . Td"’T -Q
Pl | L et
PP
Modifi~ Spanwise
cabion dascontimity
0] 1 -
a 1(b) Sharp
o 1(b) Faired
.0l .08 12 .16 .20 2l .28 32 .36 40
Cp
(v) C, v8. Cp

Figure 23.- Concluded.
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1.2

Configuration: WM3+B+Vp

1.0

o 0°
02 _/ > ]-20 I

8

. 0 L 8 12 16 20 24 .04 O -.04-08 -,12

- a Cm

1.2 J._.-
- B o

T—

g9
N
=

o O .08 ,i2 .16 .20 .2 .28 .32 .36 Lo L 48
(a) Cf, ve. a, Cp, Cp
Figure 24.~ Wing modification 1; characteristics in sideslip of the

model with the triangular verticael tail, without the horizontal
tall, Reynolds mumber 10x108,



1.2

1.0

0

'-I2

- ) 2 Configuration: H{1+13+V it % _ \\a‘lr-_*
THER M F) { IRY:
p b (] A T THINAY
A S av TL _ 1T
REN ' p 7
1719 rLIY T o 0 L 13
BEK: 4 SR A 2o ol 4] 4
\\X J ¢ % I [1 ll
H\ﬁ% T ]
' 1; A - r -
R !
~06 ~.04 -.02 0 -12 -.08 -0k o0 o0k 02 .04 .06 ,08
Gz Cy Cy

(n) Cp v&. Cy, Cy, Cp

Figure 2h.- Coneluded.
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Lok Con.figur-a.tion: Wi, BT+ B,
=0 . &04———0
1.2 4O- ¢£F:/A LA .{}——'ff,——f
n&é_; v'd b1 | A/E#J/ L//)/O
1.0 / f W e ,7
2w, A1TF
.8 o/ ,Z EJ/
AF{/ /| / /
W6 %f /; £( ’
JF | L A1l
A : 4~/ /'j / o Olzo
AEY / ) /3 o -1.8°
f ff a -6,00
.2 . +
NNV 4 ,
i R
~.2 — A ?
-l 0 L 8 12 16 20 2l
@ Jd2 0 .08 L0k 0 -0k -.oacm..lg _16 20 -2 ~,28

(a) Cp, V8. @, Cp

Figure 25.~ Wing modification 1; longitudinel characteristics of the model with the horizontal

tail in the wing chord plane, moment center at 0.34%, Reynolds number 10X108.
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1.k

Configuration: WMp+B+Vp+aH B ! |
L =
1.2 - O—t== L —
P vt W P B ey
P e i
1.0 %
.8 o
6 f/
h - :Lt°
. o 0.1
f O "1.80
_ a -5.0°
2
0
~2 5
o .o .08 J2 .16 .20 .2 .28 .32 .36 JJo My 48 52 .56
Cp
(b) Cp, ve. Cp

Figure 25.~ Concluded.
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1.2

Configuration: WMy+B+V,+ o1H,, wej

| -
o

1.0 2.1
/4

i
Lk
M
R
:
|
i
==

.6 Y
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/ A [l
N A 1170 I ?ﬁ f)
7/ - [ SE

2 '/ t 5T f J.
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o——o-
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B

4
- 0 L 8 2 16 20 24 28 16 2 .08 .0h O

a Con
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Figure 26.~ Wing modification 1; longitudinal characterietice of the model with the horizontal
tail mounted on the trisngular vertical tail et z/(b/2) = 0.21, moment center at 0.358,
Reynolde number 10x10%,
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Figure 27.- Wing modification 1; longitudinal charscteristice of the model with the horizontal

tail mounted on the triangular vertical tail at z/(b/2) = 0.41, moment center at 0.hoE,

Reynolde numbers 10 and 8x109.
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Figure 28.~ Wing modification 1; effect of the position of the horizontal tall, in conjunction
with the triasngular vertical tail on the pitching moment of the model; Reynolds numbers 10
and 8x108.
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Figure 29.- Wing modification 1; average effective downwash at three

positions of the horizontal tail in conjunction with the triangular
vertical tail, determined at Reynolds numbers of 10 and 8x10°.
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Figure 30.- Wing modification l; effect of split flaps of span 0.55 b/E on the longitudinal

characteristics of the model without the horizontal tail, Reynolds number 10x10°.
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Figure 31.- Wing modification 1; effect of fences on the longitudinal characteristics of the
model without the horizontal teil, Reynolds number 10X10S.
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Figure 32.- Wing modification 2; longitudinel characteristics of the wing and body at

several Reynolds numbers.
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Figure 33.- Wing modification 2; characteristics in sideslip of the

wing and body, Reynolds number 10x10%,
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Figure 3k4.- Wing modification 2; effect of fences on the characteristics

in sideslip of the model with the swept vertical taeil, without the
horizontal tail; Reynolds number 10x10°S.
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Figure 35.~ Wing modification 2; characteristics in sideslip of the
model with the horizontal teil mounted on the swept vertical tail
at z/(b/2) = 0.21, moment center at 0.358, Reynolds numbers 10
and 8x108.
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Figure 36.- Wing modification 2; effect of split flaps of span 0.55 b/E on the longitudinal
cheracteristics of the wing and body, Reynolds number 10x10°.
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Figure 37.- Wing modification 2; effect of eplit fleps of spen 0.75 b/2 on the longitudinal
characteristics of the wing and body, Reynolds number 10X102.
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Figure 38.- Wing modification 35 longitudinal characteristics of the wing
and body at & Reynolds number of 10X10€.
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Figure 39.- Wing modification 3; effect of fences on the characteristics

in sideslip of the model with the swept vertical tell, without the
horizontal tail; Reynolds number 10X10°.
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Figure 40.- Wing modification 3; effect of two positions of the horizontal tail, in
conjunction with the swept vertical tail, on the longitudinal characteristics of
the model, and effect of fences for the higher position of the horizontal tail;
Reynolds numbers 10 and 8x108.
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Figure 41.- Wing modification 4; longitudinal characteristics of the wing and body at several
Reynolds numbers.
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Figure 42.- Wing modification U4; characteristics in sideslip of the model

with the swept vertical tall, without the horizontal tall; Reynolds
number 10Xx10°S.
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Figure 43.- Wing modification 4; longitudinal characteristics of the model with the horizontal

tail in the wing chord plane, moment center at 0.343, Reynolds numbers 10 and 8x10°.
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Figure il,- Wing modification 4; effect of the position of ‘the horizomtal tail, in conjunction

with the swept vertlcal tail, on the longitudinal characteristics of the model; Reynolds
numbers 10 and 8x10°.
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Figure 45.~ Wing modification 4; effect of split flaps of span 0.55 b/2 on the longitudinal

characteristice of the model without the horizontal tail, Reynolds number 10x10°,
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Figure 46.- Wing modification 4; effect of split flaps of span 0.75 b/E on the longitudinal
characteristicas of the model without the bhorizontal tail, Reynolds number 10x10°2.
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Figure 47.- Wing modification L; characteristics in sideslip of the
model with split flaps of span 0.55 b/2 , with the swept vertical
tail, without the horizontel tail; Reynolds number 10x10°.
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Figure 48.- Wing modification I; longitudinal characteristics of the model with eplit flaps
of span 0.55 b/2, with the horizontal tail in the wing chord plane; moment center at 0.343,

Reynolds mumbers 10 and 8x10°.
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Figure 52.- Wing modification 4; effect of fences on the longitudinal characteristics of the model
without the horizontal tall, Reynolds number 10X10°.
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Figure 54.~ Basic wing and modifications 1 and 4; comparison of the longitudinal characteristics
of the models with the horizontel tail in the wing chord plane; moment center at 0.34Z,
Reynolds numbers 10 and 8X108.
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